For more than four decades, I have been studying the malleable nature of human memory. For most of this time period, I have also played a role as a consultant or expert in many legal cases that hinged on eyewitness testimony or other memory evidence. Here I describe some of the science that reveals how error prone eyewitnesses can be. Getting the legal field to recognize potential problems with memory evidence, and taking steps to solve those problems, has been a continuing struggle. It is a success story worth sharing.
INTRODUCTION
Did you ever stop to contemplate who might be remembered from the field of law and social sciences 100 years from now? Sometimes it is easier to think backward rather than forward. One scholar from the past who was influential for me was Hugo Munsterberg. He published his groundbreaking book, On the Witness Stand, in 1908 (Munsterberg 1908 . Seventy years later I read this book, as a young experimental psychologist, while preparing to write my first book on eyewitness testimony (Loftus 1979) .
Munsterberg was a colorful character. When he wrote his famous book, he was a professor of psychology at Harvard and was a leading figure, if not the founder, of the discipline of psychology and law. Among his other activities, Munsterberg used to stage unexpected intrusions in his classroom and then question the students about what they had seen. He wrote about these observations in his classic book, where he argued that the psychological methods for testing the accuracy of eyewitness memory were far superior to those being used by the legal system. Munsterberg would soon find himself criticized by an eminent legal scholar, John Henry Wigmore (1909) . Wigmore's satirical attack came in the form of a wonderfully witty imaginary trial in which members of the Bar sued Munsterberg for defamation. Despite Wigmore's savage slaughter of psychology, I, for one, appreciated that Munsterberg did much to introduce the public to many ideas that are still central to the field of eyewitness testimony-a field that I would devote myself to for four decades.
STUDIES OF MEMORY
My foray into Law and Social Sciences occurred some years after I had been studying human memory. In graduate school I did studies of memory that had little immediate relevance to the legal system. But once I secured an academic position, I decided I wanted to do some research that had more obvious practical applicability. I had always had an interest in legal matters, including a concern for people who were wrongly accused. So it seemed like a good idea for me to study the memory of people for crimes and accidents and other legally relevant events. Most other memory scientists were studying memory for rather pallid materials, like lists of words, where you could get a lot of control over what the subjects were experiencing. But I began showing films of accidents, and later, crimes, and exploring how the questioning process affected what people remembered. In one study, research witnesses who had seen films of auto accidents were asked about the speed of the vehicles using one of several question formats. "About how fast were the cars going when they smashed into each other?" led to higher estimates of speed than the same question asked with the verb "hit." Moreover, witnesses who had been asked the "smashed" question were later more likely to report that they had seen broken glass at the accident scene, broken glass that did not exist. These and other findings led me to propose that the questions were changing the witness's memory for the accident. But questions are only one form of postevent activity that can alter what a witness remembers. Talking with other witnesses, reading or watching media coverage about an event, and other postevent activities have the potential to contaminate, transform, or even simply supplement memory. The phenomenon became known as the misinformation effect. [Much of this early work is reviewed in my aforementioned book on eyewitness testimony (Loftus 1979) ]. Many later studies of misinformation would follow (e.g., Loftus & Hoffman 1989) , but I do not describe the scientific work more fully because I did so in a recent autobiographical piece (Loftus 2017) . Instead, here I focus more on how the work intersected with the law.
After I published several experimental papers describing the behavior of laboratory witnesses, I volunteered to work on a murder case so I could see the behavior of real-world witnesses up close. It just so happened that the defendant in that case was acquitted, and I wrote about the experience (the science, the case) for Psychology Today magazine (Loftus 1974) . At the time, Psychology Today had a huge circulation and was read not only by psychology aficionados but by many members of the legal profession. After publication of that article, entitled "The Incredible Eyewitness," lawyers began asking me to work on their cases, to lecture to their legal groups, and to write for their publications, and this is how one ordinary experimental psychologist became entangled with the legal world.
INTO THE COURTROOM
At the time that I first started consulting with lawyers, a few psychologists were being asked to testify on the science of eyewitness memory, with mixed success. Robert Buckhout was able to testify in the highly publicized case of People of California v. Angela Davis in 1972 (see Caldwell 1972) . Readers old enough might recall that the trial arose out of allegations that Davis, described in Wikipedia as an American political activist/academic/author, was involved in a shoot-out in the early 1970s. The key prosecution evidence involved questionable eyewitness testimony. Buckhout testified about the badly biased test that had been used to secure an identification of Davis. Davis was acquitted. Defense attorneys began to appreciate the usefulness of eyewitness experts in educating jurors about the factors that can negatively affect eyewitness memory.
But the legal profession was not exactly whole-heartedly embracing this new type of expert testimony. It was mostly defense lawyers in criminal cases who attempted to introduce eyewitness expert testimony, and judges in the early days frequently excluded it. One common reason given for excluding the proffered testimony was that the material was within the common knowledge of the jury and was therefore not a proper subject matter for expert testimony. One court wrote, "It is something everyone knows about, the problems of identification . . . . Everyone knows these things happen" [People v. Guzman (1975), pp. 384, 72] . Other courts worried that the eyewitness expert would invade the province of the jury. The argument here is that it is up to the jury to decide whether a particular witness did or did not see what is being reported. Somewhat less frequently, the court would express concern that the eyewitness expert would have a prejudicial effect on the jury, or that the testimony was not generally accepted in the relevant scientific community.
Given these concerns, it is unsurprising that the higher courts would routinely uphold the convictions of defendants who had appealed their cases because of the exclusion by the trial judge of the expert. For the most part, the higher courts ruled that trial judges had the broad discretion to refuse expert testimony, and doing so was not an abuse of discretion. If you looked only at published appeals at that time, you would get the impression that courts were almost uniformly against this type of expert, but there is an obvious reason for this apparent one-sidedness. Criminal defendants appealed their cases on this issue only when the expert was excluded and the defendant was convicted. If the trial judge admitted the expert, and the defendant was acquitted, there was no appeal.
There things stood until 1983. That was the year that the Supreme Court of Arizona reached a ground-breaking decision [State v. Chapple (1983) ]. Dolan Chapple had been convicted of murder and drug trafficking, primarily on the basis of two eyewitnesses who identified him at trial. The eyewitness testimonies were, shall we say, fishy: The first identification of Chapple had been from photos shown to the witnesses more than a year after the crime. Chapple's lawyer had tried to introduce my testimony, but the trial judge refused, on the grounds that the subject matter was common knowledge. The Arizona Supreme Court reversed the conviction, holding that the expert testimony would have provided useful scientific data on such matters as the accuracy of delayed identifications and the effects of stress on memory.
A year after Chapple, the California Supreme Court reversed a conviction in a murder case [People v. McDonald (1984) ]. The defendant had been convicted of murdering a restaurant worker in a trial www.annualreviews.org • Eyewitness Science and the Legal System 3 that included multiple eyewitnesses who claimed he was the shooter. The jury believed them over myriad alibi witnesses who said he was visiting his grandfather in Alabama on the day of the shooting. This was the beginning of a string of state supreme court and appellate decisions reversing convictions after eyewitness experts had been excluded. I covered a lot of this early background in my Presidential Address for the American Psychology-Law Society (Loftus 1986 ) and took a deep dive into some of the early cases in a book entitled Witness for the Defense (Loftus & Ketcham 1991) .
EXPERT OUT, EXPERT IN
Because it was common in the early days for judges to exclude expert testimony on the grounds that the material was all common knowledge, several scientists began to ask, just what is common knowledge? My first foray into answering this question involved a pilot study that I wrote about in my first eyewitness book (Loftus 1979, p. 172) . It showed that many jury-eligible individuals held beliefs that were contradicted by the scientific literature. Subsequently, I collaborated on more extensive efforts that revealed the misconceptions that jurors have about the workings of eyewitness memory (Deffenbacher & Loftus 1982 , Schmechel et al. 2006 ). To give one example, Schmechel et al. (2006) explored whether respondents were aware of the cross-race identification problem, namely, that people have more difficulty identifying strangers of a different race compared with their own race. Almost two-thirds of potential jurors surveyed answered in a way that revealed they were ill-informed about the cross-race issue. Most of those in error (48%) believed that cross-race and same-race identifications were equally reliable, with some even suggesting that cross-race identifications might be more reliable (11%). In reviewing the results of a large number of survey studies, Semmler et al. (2012) concluded that they show a general lack of knowledge among potential jurors about the effects of interviewing techniques and other procedures for handling witness evidence. The number of other scientists from around the world who contributed to the literature regarding common knowledge about eyewitness memory is too large to comprehensively list here. They have used not only the survey methods just mentioned but also other procedures, such as mocktrial simulations, to understand how jurors think about the factors that affect witness memory (see Semmler et al. 2012) . The point I want to make about this entire body of research is that the effort reveals a nice example of how what is happening in the legal world can influence what science is done, and what is happening in the science world can influence what is happening in the legal world. Today, in contrast to the world of the 1970s, there have been many reversals of convictions for excluding expert testimony-some of which express an explicit appreciation of the research showing that jurors do have misconceptions and can probably benefit from some education. The Illinois case of People v. Lerma (2016) provides an example. The case arose out of the shooting death of Jason Gill-shot in front of his home in Chicago back in 2008. The prosecution's case rested on two eyewitness identifications. The defense tried to introduce the expert testimony of Dr. Fulero. Midway through trial, the defense attempted to introduce a report by a different expert because Dr. Fulero had since passed away. That new expert was Dr. Geoffrey Loftus (my Wasband), who was described in the court opinion as a "widely-published and globally-recognized expert in the field of human perception and memory." G. Loftus's report covered such factors as the effects of a weapon, time duration, cross-race identification, and more. The jury convicted Lerma, and he was sentenced to 45 years in prison. Lerma appealed, and the appellate court reversed the conviction. That court concluded that the trial judge had abused his discretion in not carefully considering the expert evidence and explicitly noted that the trial court ruling amounted to "little more than a series of conclusions based on personal belief." The state supreme court went further and noted that "expert testimony concerning the reliability of eyewitness testimony has moved from novel and uncertain to settled and widely accepted." It further asserted that there is now "a clear trend among state and federal courts permitting the admission of eyewitness expert testimony."
THE WRONGFUL CONVICTION REVELATION
Scholars since Munsterberg's day have taken an interest in wrongful convictions, and the fact that many involved faulty eyewitness memory certainly helped fuel interest in studying the topic. But what really made a difference in this area was the development of DNA testing on semen and biological materials that proved the convicted defendants were actually innocent. The lawyer/author James Doyle (2005) provides a terrific account of why this mattered. After a highly publicized DNA exoneration, the National Institute of Justice (the research arm of the US Department of Justice) began collecting other cases. They came up with 28 and wrote about them in the late 1990s (Connors et al. 1998 ). As Doyle (2005, p. 129) put it, the 28 cases were "an amazing catalogue of underserved punishment and shattered lives." The major cause of those tragedies: faulty eyewitness testimony. Today, the Innocence Project has used DNA testing to exonerate more than 350 people who were wrongly convicted of murder, rape, or other serious crimes. When these cases have been thoroughly analyzed, the major cause has been faulty eyewitness memory (Garrett 2011 , Scheck et al. 2000 .
Other scientists have contributed majorly to our collective effort to learn what causes eyewitnesses to make these types of mistakes. Whereas I was mostly concentrating on how postevent activity could affect memory (Frenda et al. 2011; Loftus 2003 Loftus , 2005 , other scientists focused on different parts of the elephant. They studied how to design eyewitness procedures that would maximize accuracy, and many of them came together to produce an excellent edited volume entitled Reform of Eyewitness Identification Procedures (Cutler 2013) . But it was almost certainly the DNA cases that helped bring attention to the problems and created a legal culture that would pay at least a modicum of attention to the kinds of reforms that the scientists were suggesting.
MEMORY SCIENCE AND SOCIETY TODAY
A huge development in this area occurred in 2013. That was the year that the Arnold Foundation asked the National Academy of Sciences to conduct a thorough study of scientific research relating to eyewitness testimony. In response, the National Research Council formed a committee, cochaired by a prominent federal judge ( Jed Rakoff ) and a prominent cognitive scientist (Thomas Albright of the Salk Institute for Biological Studies). After a couple of years of work, the committee published its report: Identifying the Culprit: Assessing Eyewitness Identification (Natl. Res. Counc. 2014) . A press release about the report quotes Albright, who makes clear the problem: "Human visual perception and memory are changeable, the ability to recognize individuals is imperfect, and policies governing law enforcement procedures are not standard-and any of these limitations can produce mistaken identifications with serious consequences" (Natl. Acad. Sci. 2014). It included myriad suggestions for the handling of eyewitnesses in legal cases, such as recommending training of law enforcement officers in eyewitness issues and use of standardized instructions and doubleblind methods for conducting lineups or other identification tests. It also included suggestions for better education of jurors about eyewitness memory. The committee recommended that judges be able to admit expert testimony as a way of educating or, alternatively, that they deliver carefully crafted jury instructions that could accomplish this same educational goal.
Expert witnesses can be expensive, in terms of their cost and the additional cost in time spent by judges, their staff, lawyers, and others whose time is compensated as they listen to what might be several hours of court testimony. Jury instructions delivered by a judge would seem more efficient www.annualreviews.org • Eyewitness Science and the Legal System 5 in that they might add a mere fraction of an hour. But devising the right instructions is easier said than done, as I argued in a recent essay written with Judge Rakoff (Rakoff & Loftus 2018) . Before presenting the new findings on jury instructions, a bit of background is required. In State v. Henderson (2011), a new legal standard for assessing eyewitness evidence was established. The defendant in that case had been implicated in a murder that had occurred years earlier and was convicted based largely on eyewitness testimony. He appealed, and when the case reached the state supreme court, it issued a rather bold ruling that established that new legal standard. Namely, if a defendant can show evidence of suggestive issues surrounding the eyewitness, the court must hold a hearing in which all relevant factors are explored. Then, if the judge decides to admit the eyewitness, he or she must provide specially tailored jury instructions that guide the jury on how to evaluate the eyewitness account. The special instructions were drafted over the next year, and they convey important scientific findings, such as telling the jury that human memory does not work like a video recording, or that cross-race identifications of strangers are more difficult for people.
The Henderson instructions were now in place, but it was not clear what effect they actually were having. So several scientists decided to take a close look. One of those studies used a mock jury procedure to present individuals with trial testimony about a murder case in which the evidence was either strong or weak (Papalliou et al. 2015) . One finding from this study is that the mock jurors were far less likely to convict the defendant of murder when they had been given the New Jersey Henderson instructions (versus some pallid standard instruction). But the reduction in the conviction rate occurred for both the strong and the weak case. Ideally, an instruction should help jurors discriminate good eyewitness testimony from bad, producing a reduction for the bad case but less so for the good. A similar finding occurred in another mock jury case (Dillon et al. 2017 ). These initial efforts suggest that scholars need to keep working to find new ways to improve the jury instructions so that they do not merely induce general skepticism but also improve sensitivity.
As we strive for more and better, it is worth noting that many scholars have applauded the progress that eyewitness science has made, in the science and in getting the attention of the legal field (e.g., Wells et al. 2006) . Based explicitly on the eyewitness literature, many recommendations have been adopted for conducting identification tests in many jurisdictions. As one group noted, "Eyewitness scientists have played a central role in explaining the literature and helping translate the findings into practical reforms" (Wells et al. 2006, p. 68) .
THE MEMORY WARS
At the present time, I have testified as an eyewitness expert in nearly 300 trials. But I want to step back a few decades to describe another development pertaining to memory and the law. By 1990, I had testified as an eyewitness expert in more that l50 trials. Typically, that testimony involved discussing how memory works and identifying various factors that could contribute to possible mistakes in memory that were present in the case at bar. Often I described some of my own studies showing how postevent misinformation can contaminate a witness's memory and lead to false reporting.
In 1990, I was asked to work on a highly unusual murder case. The defendant, George Franklin, was charged with murdering an 8-year-old girl (Susie) 20 years earlier. The only evidence against Franklin was the testimony of his daughter Eileen, who claimed she witnessed the murder and repressed it, as well as repressing years of sexual abuse by her father. I took a deep dive into the purported evidence for such massive repression and discovered no credible scientific support for what McNally (2003) would call the repression folklore. Despite this, Franklin was convicted, becoming virtually the first American to be convicted of murder based on claims of repressed memory (see Loftus & Ketcham 1994 for a description of the Franklin case).
Loftus
After the Franklin case, thousands more claims would emerge in which people were accused of horrific abuse that had allegedly been repressed. Although I had considerable experience with people (in experiments and in cases) misremembering the details of past events that had occurred, this was an altogether more extreme kind of memory issue. If these memories were not real (and many of them were contradicted by geographical, biological, or psychological evidence), where could they come from? Most, it appeared, had come to light after certain kinds of therapy. But could suggestive therapy lead people to have such rich memories, and what would the process of developing rich false memories look like? My initial study involved an attempt to plant memories of something that would have been at least mildly traumatic if the event had actually happened. The subjects were led through suggestion to believe that they were, at age five or six, lost in a shopping mall, frightened, crying, and ultimately rescued by an elderly person and reunited with their family [more can be learned about the initial work by reading Loftus & Ketcham (1994, chapter 7) or the initial publication reporting complete or partial false memories in 25% of our sample, Loftus & Pickrell (1995) ]. Soon thereafter, other researchers used similar suggestive techniques and planted false memories of events that were more unusual, bizarre, or traumatic, such as nearly drowning or being attacked by a vicious animal. More recently a group of researchers used a common coding scheme to analyze the false memory reports of more than 400 subjects who had previously participated in studies of rich false memories. Overall, more than approximately 30% of the reports were classified as indicative of false memories and an additional 20% plus accepted the event to some degree (Scoboria et al. 2017) . So it could be said that the Franklin case, and its wild claims of massive repression, not only influenced the legal landscape but also spawned a whole series of studies that showed just how far you can go with people in terms of planting false information into their memory banks.
These rich false memories have been studied extensively by many research groups around the world. In my own laboratory, we have shown that such false memories have repercussions for people, influencing their subsequent thoughts, intentions, and behaviors (e.g., Bernstein et al. 2005a,b) . We have shown that it is virtually impossible without independent corroboration to tell the difference between a real memory and one that is a product of some other process (Bernstein & Loftus 2009 ).
In the years since the Franklin case, there have been hundreds of cases, both criminal and civil, involving claims of massive repression. In one early case, 32-year-old Sharon Keene sued her former neighbor, Ronald Edie (age 57), claiming that he had molested her over several years some two decades earlier (Seven 1993) . Keene claimed that she had repressed her memories until she recovered them in therapy that she attended to deal with marital problems. She had even previously denied the abuse under oath. But now, a jury awarded Keene more than $300,000. In cases like this, opposing experts frequently appear disagreeing about whether there is any credible scientific support for the existence of such massive repression. Experts for the accusers claim there is, and those for the accused disagree.
A massive published literature emerged, and dueling experts have fought the battle in that arena as well (for a review, see Davis & Loftus 2009 , Loftus & Davis 2006 . Today, the memory wars persist. This can be seen in part in surveys of mental health professionals, memory experts, and other groups of professionals. In one study (Patihis et al. 2014) , research-oriented psychologists and memory experts expressed far more skepticism about repression than practitioners from other groups. For just one example, respondents were asked if they agreed with the statement "Traumatic memories are often repressed." Some groups agreed (either slightly or strongly), such as hypnotherapists at 82% and psychoanalysts at 69%. Other groups rarely agreed, such as experimental psychologists at 27% and clinical psychologists/researchers at 19%.
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Despite the controversy in the field, hundreds of cases emerged in the 1990s and continue to this day. Sometimes they involve an accuser like Keene suing an accused like Edie. Other times they involve former accusers who have realized their memories are false suing their former therapists for planting false memories. Sometimes they involve third-party litigation, in which, say, an accused parent sues the daughter's therapist for planting false memories in the mind of their grown child, even when the grown child still believes in the memories. A large legal literature has emerged from the appearance of these memory wars in the legal arena (see Finer 1996 for one of the most comprehensive examples of legal scholarship). Interestingly, experts on memory and suggestibility have routinely testified in these cases, and they rarely confront the huge struggle and controversy that met the earlier eyewitness experts when they initially were sought out for trial testimony.
CONCLUDING REMARKS
On the hundredth anniversary of Munsterberg's On the Witness Stand, a new publisher planned to reissue the book and asked me to write a forward for it (Munsterberg 2009) . "I'm envious of Hugo Munsterberg" was the sentence that began my forward. Having seen one book that I published go out of print fewer than 10 years after it appeared, I knew that the life span of books can be tenuous. I could only fantasize about publishing a book that might be reprinted a century later. Other reasons to envy Munsterberg might be for his stellar career and his sensational ability to write for a broad audience.
But those warm fuzzy feelings would change for me about a decade later. Here is why: Have you ever played the party game where friends tell one another the person in history with whom they would most like to have dinner? For years, one of my top choices would have been Hugo Munsterberg. Recent events have made it clear, however, that Munsterberg would probably not be interested in having dinner with me. As I was writing this article, a colleague gave me a copy of Jill Lepore's fabulous biography of Wonder Woman and her creator, the psychologist William Marston. Munsterberg featured in this biography in several places, as he was Marston's academic advisor at Harvard. And from Lepore, whose writing I greatly admire, I learned how infamous Munsterberg was for his opposition to the education of women. Apparently Munsterberg felt that the main reason any woman should be educated is to become a more interesting wife. Moreover, women, he felt, should not serve on juries because, as Lepore (2014, p. 29) quoted him saying, "they are unwilling to listen to argument and cannot be brought to change their opinion on any subject." This new-found information changed my view of Hugo. I still imagine having that dinner, but it would go a bit differently from the way I imagined it before. After letting Hugo talk about himself for the first couple of hours, I would slip in some information about me. Remember that organization that you were president of ? The American Psychological Association? Well, in 2013, the American Psychological Foundation gave me their Gold Medal Award for Life Achievement in the Science of Psychology. The citation says it was awarded for "extraordinary contributions to our understanding of memory during the past 40 years that are remarkable for their creativity and impact." And, as for your views on women and jury duty, while writing this article, I was summoned to report for jury duty. When the clerk read the names of those called to the box, he included mine. As I walked toward the jury box, the judge said out loud, "Professor Elizabeth Loftus?"
Me: "Yes, your honor.'" Judge: "Uh . . . I took a class from you years ago . . . . This may be a conflict." And so I was excused from jury duty, which was slightly disappointing, because I would have loved, at least once in life, to be in the trenches on the other side of the box. The Annual Review of Criminology provides comprehensive reviews of significant developments in the multidisciplinary field of criminology, defined as the study of both the nature of criminal behavior and societal reactions to crime. International in scope, the journal examines variations in crime and punishment across time (e.g., why crime increases or decreases) and among individuals, communities, and societies (e.g., why certain individuals, groups, or nations are more likely than others to have high crime or victimization rates). The societal effects of crime and crime control, and why certain individuals or groups are more likely to be arrested, convicted, and sentenced to prison, will also be covered via topics relating to criminal justice agencies (e.g., police, courts, and corrections) and criminal law. 
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